It is widely viewed that by providing employment or services to neighbouring communities, a protected area may increase positive attitudes towards conservation and discourage encroachment, but this is rarely tested. Our research examines this view by evaluating local attitudes towards the park and incidence of encroachment before and after the implementation of a novel conservation strategy -a mobile health clinic -in the predominantly agricultural communities bordering Kibale National Park, Uganda. The implementation of the mobile clinic programme coincided with a more positive attitude towards the park and a decrease in the number of people who 'disliked' the park. Despite this, the incidence of encroachment increased. There are a number of possible explanations for this contradiction, including respondents giving answers they believe will maintain the service they appreciate, and that while the local community may appreciate the mobile clinic, this appreciation is not sufficient to make people alter their behaviour because of tradition or need (e.g., the need among the very poor to feed their family or send a child to school is very high). Overall, people typically expressed that they did not have a problem with living adjacent to the park, except for the harm done by crop-raiding animals. However, local people expressed the view that they receive few benefits from the park -a perception that might be improved with more extensive use of the mobile clinic.
INTRODUCTION
Estimates suggest that ~100 million ha of tropical forest were lost between 1980 and 2012 (Hansen and deFries 2004; Chapman et al. 2006; Hansen et al. 2013; Estrada et al. 2017) and that ~20% of the tropical forests were selectively logged between 2000 and 2005 (Potapov et al. 2008; Lewis et al. 2015) . Temperatures are predicted to increase by 1.5°C by the end of the twenty-first century due to climate change (IPCC 2014) , and using moderate greenhouse gas emission estimates, it is projected that by 2100, 75% of all tropical forests present in 2000 will experience temperatures that are higher than those presently supporting closed canopy forests (Wright et al. 2009; Peres et al. 2016) . Given these pressures on tropical forests and the fact that over half of the world's species are found in the tropics (Scheffers et al. 2012) , one of the most prevalent tools used by conservationists to protect the world's biodiversity is the establishment of protected areas.
Since 1992, the global network of protected areas has grown steadily, increasing yearly by an average of 2.5% in total area Rands et al. 2010) . By 2006, the global protected area network covered 24 million km 2 , in 133,000 designated areas Rands et al. 2010) . However, in a global analysis of 60 protected areas, Laurance et al. (2012) documented that researchers consider only ~50% of all reserves to have been effective over the last 20-30 years, while the remainder of the reserves are experiencing an alarming erosion of biodiversity (see also Tranquilli et al. 2014 ). Thus, a pressing question is: What makes some protected areas (national parks, forest reserves, and cultural reserves (hereafter, 'parks') effective, while others are not? One answer may involve the attitudes of neighbouring communities to conservation efforts (Naughton-Treves et al. 2011; Mackenzie 2012a) .
Many communities living close to parks have negative attitudes towards them because their livelihoods depend on natural resources that exist in the protected areas, to which their access is restricted (Newmark et al. 1993; Mehta and Heinen 2001; Jacobson 2010; Coomes et al. 2011) . Further, for predominantly agricultural communities whose livelihood depends on food crop production, attitudes are often negative because of the crop destruction caused by animals foraging on crops outside of the protected area (Naughton-Treves 1997 , 1998 Naughton-Treves 1999; Archabald and Naughton-Treves 2001; Adams and Infield 2002; Mugisha and Jacobson 2004; Naughton-Treves et al. 2011) . This is typically coupled with the fact that most of these communities receive no, or insufficient, compensation for their losses (Fungo 2011; Karanth et al. 2013; Chapman et al. 2016 ). The situation is made worse since protected areas are often located well away from economic centres that provide access to jobs and services, thus communities living next to parks are often poor (Brandon and Wells 1992; Naughton et al. 2011) . Community-based conservation has been advocated as an approach to improve the lives of members of these poor communities, engender positive attitudes about the protected area, and promote conservation. Such claims make two assumptions. First, it is assumed that the community-based programme will lead to the local community viewing the protected area from a more positive perspective, and secondly, that this positive attitude will lead to reduced encroachment into the park (Western and Pearl 1989; Abbot et al. 2001; Hulme and Murphree 2001) .
The objective of our research is to assess local attitudes toward a park and incidence of encroachment before and after the implementation of a mobile health clinic in the predominantly agricultural communities bordering Kibale National Park, Uganda (hereafter Kibale). Prior to the implementation of the mobile clinic, health care was only accessible at brick and mortar clinics, which were often understaffed or lacked needed supplies, or at distant and expensive regional hospitals . Health clinics and hospitals considered by the local community to offer suitable services often cost the equivalent of a days' wage for a local labourer, in addition to transport and other expenses. This was the situation when the first evaluation of the people's attitudes to the park was conducted. Subsequently, a mobile clinic was established that was operated by Uganda Wildlife Authority (UWA), the government agency that manages national parks. The mobile clinic, a refurbished ambulance, travelled around the park, bringing basic health care, family planning, deworming, HIV/AIDS treatment and counselling, vaccinations, and health and conservation education to remote communities around the park.
MATERIALS AND METHODS

Study Area and Population
Kibale National Park is a 795 km 2 mixed semi-evergreen forest and woodland-savannah protected area in south-western Uganda (Figure 1 ).
Kibale received its national park status in 1993, and prior to that it was a Forest and Game Reserve established between 1926 and 1932 with the goal of providing a sustained production of hardwood timber and a hunting area (Osmaston 1959; Struhsaker 1997; Chapman and Lambert 2000) . Prior to the 1920s it was a hunting reserve for nobility since approximately 1800 (Mackenzie 2012a) . Since the area was a Forest Reserve, entry and extraction of resources was illegal and the area was patrolled by armed rangers (Naughton-Treves 1999) , as it at present. During the regimes of Idi Amin and Milton Obote, the difficult conditions for rural people and breakdown of many civil institutions led to settlers moving into the south of Kibale (Kibale Forest and Game Reserves) and clearing approximately 70 km 2 of forest (Hamilton 1984; Naughton-Treves 1999) . Estimates of the number of people residing in this southern area of what is now Kibale National Park vary dramatically, but based on visiting the area in 1992 (CC), we believe that the most appropriate estimate is given by van Orsdol (1986) , who, based on aerial (counting houses) and ground surveys estimated that 8,800 people were living in the Forest Reserve. The Makerere University Institute for Social Research report (MISR Makerere University Institute for Social Research 1989) estimates that between 42,000 and 57,000 people resided in the area, with some of these people having primary residence outside the reserve. Finally, the National Environmental Management Authority (1997) estimated that 30,000 households, or approximately 170,000 people, were residing in Kibale, but we view this number to be unreasonably high, as it was likely reported to encourage foreign aid that was provided based on the number of people to be resettled. The resettlement worsened relationships with the people to the south and may have led to retribution-related behaviour (L'Roe and Naughton-Treves 2017; MacKenzie 2018); the area influenced one of the villages visited by the mobile clinic. The forced displacement of people resulted not only in hardship and loss, but restricted resource access (Brockington and Igoe 2006; Salerno et al. 2017 ) once thought to be available to the local community (West et al. 2006 ). This likely created animosity to the park, but the level may be tempered to a degree as many of the evicted likely knew they were encroaching on protected land and in fact many had agricultural plots both inside and outside of the park (Struhsaker 1997) . Furthermore, as resource use in this area has been restricted for many generations (since the 1800s), people do not necessarily view that they hold entitlements over the resources in the park (Nampindo and Plumptre 2005) .
Kibale is bordered by four districts (Kabarole, Kamwenge, Kasese, and Kyenjonjo), one town council, 14 sub-counties, 32 parishes, and 106 villages (Wilson Kagoro pers.comm. 2016) . The population surrounding the park has increased seven-fold since 1920 and the density exceeds 270 people/km 2 along the western edge (Hartter 2010) . Communities around Kibale are primarily subsistence agriculturalists from two dominant ethnic groups: Batooro to the north and Bakiga to the south (MacKenzie et al. 2011 ). Many of the people are recent immigrants to the region; in fact 56% of households migrated to the park borders in the last generation (MacKenzie 2012b).
There are other major changes that the farmers have had to deal with. For example, Kibale has experienced climate change well above the global average. The area receives 300 mm more rainfall per year than at the start of the last century, and the average maximum monthly temperature has increased by 4.4 o C in the last 40 years (Chapman et al. 2010; Rothman et al. 2015) . Corresponding to this change in climate, a number of tree species stopped fruiting (Chapman et al. 2005; Chapman et al. 2018) . Three household surveys conducted in 2005, 2006, and 2009 indicated that farmers were most concerned not with the changes in the annual amount of rain, but rather with variable precipitation (Hartter et al. 2012) . The variability makes it difficult to predict the best time to plant crops, and if a dry spell occurred after planting seedling mortality can be high and crop yield low.
The villages bordering the park suffer crop raiding by park animals Mackenzie and Ahabyona 2012) and are not compensated by the government because compensation for crop raiding is prohibited by the Wildlife Act for Uganda (Hartter 2009 ) and because of the logistical and financial difficulties of compensation. While the impact of different crop raiding animals has changed overtime , elephants and baboons (Papio anubis) are currently considered large problems ) see below) and elephant populations have increased exponentially in Kibale (Omeja et al. 2014; Omeja et al. 2016) .
A number of programmes are in place to improve the lives of the people living next to the park and to help them with hardships associated with being neighbours of the park (i.e., crop raiding by the park's animals, particularly elephants, and scarcity of fuelwood (Naughton-Treves et al. 2007; Naughton et al. 2011; Ross 2013; Chapman et al. 2016) . These measures are not a hundred per cent effective (i.e., it is not possible to keep all of the elephants within the park and crop raiding does occur), so the mobile clinic system we evaluate here is an additional service provided to the local communities. For example, there is an education programme that provides standard education plus education about the park to 10,000 children in 14 schools (Kasenene and Ross 2008; Ross 2013 ) and a fuelwood project provides seedlings of species suitable for fuelwood. Also, since 2007, Kibale has had a health clinic operated by UWA located immediately adjacent to the park at Makerere University Biological Field Station that serves the neighbouring communities (i.e., within an hours' bike ride). This health center offers basic services but is only accessible to a small proportion of the people around the park (i.e., within biking distance).
The mobile clinic we investigate is linked to the UWA outreach and conservation education activities and was intended to provide health care as a tangible benefit to neighbouring communities. These communities often lack the revenue needed for medical services (Fink et al. 2011; Goldberg et al. 2012) , as the adult employment rate in communities near Kibale is only 22% (MacKenzie 2012), and due to a poor 'savings culture,' even employed community members do not have the financial means to cope with medical emergencies. The mobile clinic initially had only one nurse to provide services, with a doctor available for consultation, but UWA immediately realised this was insufficient and requested assistance from the Ministry of Health and an additional 3-4 nurses from the local clinics joined in the daily operations. The clinic targets villages with high incidences of crop raiding and illegal activities and as a form of compensation for crop losses due to wild animals, which is an aspect of social responsibility that is a part of UWA's mandate (UWA 2002). For many community members living close to the park's boundary, seeking assistance from the mobile clinic saves transport costs as services are delivered near their home.
The mobile clinic facilitates interaction between the community and UWA, often involving town hall style meetings. These meetings have multiple purposes: 1) to create a forum for the public to express concerns related to the park; 2) UWA Community Outreach Wardens conduct informational sessions related to conservation and environment; and 3) mobile health clinic nurses and/or UWA staff provide health education. With respect to creating a forum, focus groups involving community leaders (LC 1 to 5), indicated that people often felt that park officials were not listening to the hardships they face. Hence the visit of the mobile clinic was an opportunity for UWA to reach out to the public and hear their stories and where possible respond to rectify a problem. If a solution was not possible, UWA had the opportunity to tell the community why they could not fix their problem, often telling the community about their limitations (e.g., the impossibility to have a warden at every elephant crop raiding event around the 229 km perimeter of the park). Sometimes the discussions about UWA's limitations led to compromise solutions being proposed that could be tailored to specific locations and communities. For example, if elephant crop raiding damage was considered a significant burden on a community, funds from the park's revenue program could be directed to help the community dig elephant trenches (MacKenzie 2012b). With respect to conservation and environmental education, UWA has a long-standing goal of building the pride that the community has in the park and its wildlife. Thus, information was given about the special features of certain species (e.g., how caring elephant mothers are, or the strength of chimpanzees) and details of the ecosystem services the park provided (e.g., the swamps within the park clean water making it more palatable for drinking).
The discussions about health include information on sanitation (e.g., the need to boil water, how to construct a tippy-tap), the value of mosquito nets, how AIDS is contracted and how to prevent getting infected, and for groups of women -family planning. Hulme (1997) found that the impacts of benefits in changing attitudes and engendering local support was enhanced by regular contacts between the wildlife staff and local communities. Thus, the goal was that by having the mobile clinic regularly visit the communities, not only could health care be given more effectively, but conservation messages could also be given when community members were considering engaging in prohibited activities in the park.
Survey Methods
Individuals living in five sub-counties, five parishes, and six villages that border the park were interviewed one month before and nineteen months after the implementation of the mobile clinic program ( Figure 1 ). As is standard in Kibale when contacting the local communities to collect such data (MacKenzie 2012b; Chapman et al. 2016) , prior to starting the interview process permission was sought from the local village chairperson. As per cultural norms, the chairman informed the community that we would be talking to people, but she/he did not communicate the topic of the interviews to the people. Stratified random sampling first based on distance from the park boundary was used to select villages. Studies on crop-raiding in the region found that farms closer to the park boundary are more susceptible to crop raiding (Naughton-Treves 1998; Omeja et al. 2014) . Similarly, elephant crop damage is confined to <200m of the park boundary (Rode et al. 2006) . The villages were subsequently selected based on poaching and crop raiding incidences using Management Information SysTem (MIST) and Spatial Monitoring and Reporting Tool (MIST/SMART) reports made by UWA and interviews with park employees. The most disgruntled villages due to losses incurred as a result of crop raiding are an outreach priority for UWA and were selected. The reason for poaching varies among communities, but has been investigated in detail MacKenzie and Hartter 2013) .
Between May and June 2014 and May and June 2016, 144 semi-structured household interviews were conducted, 72 during each period. To facilitate the reception of the interviewer, a local field assistant who was well-known in the area was hired to help arrange the interviews. The research had the approval of UWA and the Office of the President. The survey itself was examined, commented upon, and after revision, approved by the McGill University Research Ethics Board.
The survey instrument was pre-tested to train the field assistant and to assess clarity and the perception of the researchers. The survey was written in English, translated into the two local languages (Rutooro and Rukiga) by a local community member, and then back-translated into English by two different community members. All interviews were conducted by DK, who speaks the local languages very well, with the help of a local field assistant. Prior to starting the interview, we read a standard text about the interview (see Supplementary Material) and discussed with the person that we were not looking for any specific answer nor would there be any reward, monetary or otherwise, for answering in a particular fashion. The interview team arrived using local means, at a different time than the mobile clinic, which should have separated DK's association with the UWA's efforts with the mobile clinic. Only women were interviewed for a number of reasons-women tend to have more negative attitudes towards the park (Naughton-Treves 1997; Naughton et al. 2011) , and tend to be the ones responsible for food-crops, while men are responsible for cash crops that are less frequently raided (two-thirds of all guarding is done by women and children (Hill 2000) ). Furthermore, if a person in the family is employed, it is typically the man, making them less concerned about crop raiding (Naughton-Treves 1997) . Finally, the interviewers often had to travel considerable distance using local means to get to the villages being sampled, and while women were frequently at the home or easy to find, men were rarely around the home. In total, 144 households within 300m of the park boundary were randomly selected from the study villages. If the female head of the household was not at home at the time or was not easy to find (e.g., working in the fields close by) for the interview, the household was rejected and another household was randomly selected from a list of households in villages neighbouring the park and identified in UWA reports as experiencing high levels of crop raiding and high incidence of poaching in the neighbouring forest (see below). Surveys were conducted in local languages, either Rutoro or Rukiga. Following a series of questions to gather basic information about the composition of the interviewed populations, interviews consisted of mostly closed-ended questions, but respondents could further expound on their initial responses. To evaluate perceptions of park-related benefits, we asked respondents to rank the importance of perceived benefits the park provided both before the mobile clinic was operating and after (Very important = 1, Important = 2, Fairly important =3, No opinion = 4, Not important = 5; see Table 1 ). As members of the local community may have different ideas of what is a benefit than our research team, we used previous surveys by Chapman, Hartter, and Mackenzie (see cited references) to determine what were the most widely viewed benefits (see supplementary information and Table 1 ). We describe how much the communities 'liked' the park on a 1 to 5 Likert scale. A similar 5-point ranking was used to describe how satisfied the community was with the services provided by the mobile clinic, which we used to interpret our results and to inform the UWA staff. Responses were then coded into categories for data analysis. Changes in the preference for different types of benefits were analysed using Chi Squared test, while individual changes in categories of how much respondents 'liked' the park were analysed using Z tests. Pearson correlations were used to examine temporal trends in incidence in encroachment.
We also gathered information on encroachment into the park using UWA ranger patrol data (total = 499 patrols that were typically a day long). UWA sends out patrols to prevent and monitor encroachment into the park on a regular basis (on average 9.2 days a month). The patrols record any incidence of encroachment, including snares (86.3%), pit traps (7.0%), logging, charcoal, and fuelwood collection (5.5%), sightings of hunters (0.1%), setting fire (0.1%), and other (1%), and note their location. With respect to bushmeat it is believed that the majority of the offtake is for subsistence use only. A small amount makes it to the local market, but there is no evidence of large scale commercial harvest of wildlife in the area. UWA made their records available to us between January 2012 and June 2016, and we analysed the incidence of encroachment of different types for each month. Since patrolling effort was variable over the year, often depending on the number of rangers available to send out, we standardised these values by the number of patrols per month.
RESULTS
Study Population
Overall, 68.1% of the respondents were between 20 and 39 years of age, 20% were between 40 and 59, 6.3% were over 60, and 5.6% were between the minimum ages of 18 and 19. The largest proportion of the interviewees (59.7 %) completed primary school, while 11.8% had a secondary level education, and only 0.7% had above-secondary education. The remainder (26.4%) did not complete primary school (Table 2) . One of the reasons offered by respondents for children dropping out of school was that the household loss of crops due to the 'park's animals' meant that the family did not have sufficient funds to send all of their children to school or because they were forced to pull the children from school to help guard gardens against crop-raiding animals (see also Mackenzie et al. 2015) .
The average number of people in a household was seven, with 53.5% of the households having 1-5 people, 42.4% having 6-10 people, 3.5% having 11-15 people, and 0.7% having over 16 people. Large households were often the result of relatives dying from HIV/AIDS and the household adopting the relatives' children. Overall, 19.4% of households were supported by less than half a hectare of land (self-reported), 38.9% had between ½ and one hectare, 36.1% of the households have more than a hectare. Approximately, 5% did not own land and instead rented land for farming. To evaluate perceptions of park-related benefits, we asked respondents to rank the importance of perceived benefits on a 5-point Likert scale both before the mobile clinic was operating and after (Table 2) . People were more likely to have an opinion about the benefits after the mobile clinic had been operating than before, possibly the result of obtaining information at the conservation education sessions given by the mobile clinic staff (statistical analysis reported in Table 2 ). After the mobile clinic had been operating for 19 months the perceived importance of each benefit tended to increase, although the proportion that did not view the benefits as important also rose ( Table 2) .
Use of the Mobile Clinic
By the second phase of research the mobile clinic had operated for 19 months, made 176 village visits, and served 19,820 patients, of whom 57.2% of were women, 28.8% men, and 13.8% children. It was difficult to estimate the number of people gathering around the mobile clinic to listen to the conservation and health information provided, but large audiences (100-200 people) often gathered to see what was happening or simply to listen to the music and enjoy the festive atmosphere that the mobile clinic's visit engendered. However, it was estimated that 70% of the people that received health care listened to both health and conservation messages and also participated in the question and answer sessions (Natamba, D. and R. Asiimwe. pers.comm. 2016). We estimated that the number of people who visited the mobile clinic in some fashion and heard health and conservation messages that UWA delivered was approximately 200,000 people (the proportion of repeat versus new visitors is unknown). Many children would gather around the former ambulance to listen to music or simply out of curiosity.
After the mobile clinic had operated for 19 months, 86.1% of the women interviewed knew about the clinic. Most of these women acknowledged that it had visited their sub-county, while 5.6% of the respondents said the mobile clinic had not visited their sub-county when it had, and 11.1% said they did not know if the mobile clinic had visited their sub-county. Of the people interviewed, 37.5% had sought services from the mobile clinic at least once. Some interviewees (30.3%) that had not visited said they did not know when the mobile clinic was visiting on the day it came, but they said they would have very willingly attended if they knew when it was coming. The majority (56.9%) of the women interviewed heard about the mobile clinic's visit either directly from the community leader who UWA informed (33.3%) or indirectly from another community member that the community leader had informed (23.6%; Table 3 ). This word-of-mouth communication was surprisingly efficient because only 8.3% of the women did not learn about an upcoming mobile clinic visit in time to use the services. We placed paid announcements on the radio on six occasions at what we thought were the best times of the day to have people listening to the radio, but this proved relatively ineffective because only one person reported hearing the radio announcement.
The mobile clinic provided a number of health services to the local community (Table 3) . People sought treatment primarily for nurse or doctor consultations for injuries or common illnesses (e.g., flu), free HIV testing and counselling, and syphilis and malaria testing and treatment. On one occasion, the mobile clinic was able to distribute 1500 free reading glasses (0.5 to 3.0 magnifications), primarily to the elderly.
Park-People Relationships
Both poaching records obtained from UWA's ranger patrols and responses from the survey indicate recent changes in illegal activities; however, the direction of change is not the same. Over 50% of the survey participants stated that each type of illegal activity was decreasing (Figure 2) . Setting fires was an exception, whereby only 23% of the respondents indicated a decline and 34% did not know what the trend was as they stated that fires were not set in their area of the park. After 19 months of the mobile clinic operating, 64% of the respondents estimated that illegal herb and craft material collection was reducing, as well as poaching (67%), illegal logging (66%), while 55% of the respondents said that snare setting was going down. Other illegal activities, such as the collection of medicinal plants, were reported, but each were mentioned by less than 1% of the respondents and there was no change in the reporting of these activities before and after the implementation of the mobile clinic program. In conversations, local people often attributed the decline in illegal activities to increased patrolling by UWA; the records kept by UWA also indicate that the number of days spent patrolling each month increased over time (r sp = 0.355, p = 0.004). Respondents also attributed the decline in poaching to the benefits acquired from living adjacent to Kibale. Additionally, most respondents (81.9%) stated they would report illegal activities to park authorities or to the local council chairperson (LC1, similar to a village 'mayor'), because if they do not they fear losing the benefits acquired from living next to the park. However, people also remarked that they feared retaliation from the accused person or their family and 18.1% stated that they would not report illegal activities because members of their family were former poachers and they could imagine what the person they reported on would go through if arrested.
Prior to the mobile clinic programme, only 6.9% of the respondents categorised their relationship with the park as 'like Kibale very much', while 19 months after the establishment of the mobile clinic, 81.9% liked the park very much. Potentially more important from the perspective of decreasing poaching, while 37.5% of the local people disliked the park before the mobile clinic was operating, only 1.4% disliked it after 19 months of operation; similarly, 31.9% of the respondents 'somehow disliked the park' prior, but only 1.4% people responded in this fashion afterward (Figure 3 ; statistical differences indicted in the figure; a notable, but non-significant, decline was observed in the 'dislike it very much' category). The main reason given during conversations for disliking the park was that the park's animals destroy crops.
In general, the majority (76.3%) of the women in the local communities stated that they very strongly agreed that the mobile clinic positively influenced the way they regarded the park, and 18.1% strongly agreed, while 4.2% were uncertain, and 4.2% said the mobile clinic had not affected their view of the park. Those who were uncertain were all individuals who had either not used the mobile clinic because they had not heard when it would arrive, or individuals who disliked the park. The vast majority (97.2%) said the mobile clinic had generally improved community attitudes towards the park, while only 2.8% said it did not. Overall, 76.4% of the respondents stated that their relationship with UWA was very good, while 16.7% rated it as good, and 6.9% considered it fairly good. None of the respondents said their relationship was very bad. This response could have been biased by the fact that respondents knew of or suspected a relationship between the interviewing team and UWA; however, we made it clear to the people being interviewed that we were not seeking a particular response and there was no reward, financial or otherwise, for answering in a particular way. During the interviews 7% of women stated that they had issues with the park because UWA did not respond when called to help deal with problems of crop-raiding animals. Just over 19% of the respondents stated that their relationship with park officials was good and they did not have any trouble with the park officials, but rather that their problems were with crop raiding animals. Nevertheless, in contrast to what the local people stated, UWA patrols reported an increase in all types of encroachment between January 2011 and June 2016 (Figure 4) .
Only the most commonly reported type of hunting -setting snares -increased significantly over time (r sp = 0.323, p = 0.017), and setting fire (p = 0.31) and timber extraction (p = 0.25) were rarely reported and did not show a significant trend over time.
DISCUSSION
The mobile clinic delivered medical treatment to approximately 1000 people a month, and it is estimated that UWA staff and the nurses delivered health and conservation education to ten times that number. These events also allowed the community to interact with park staff to express their grievances and understand the park's side of the conservation situation. These actions appeared to have been appreciated by the local community as they coincided with an increase in the proportion of people who 'liked' the park and a decrease in the number of people who 'disliked' the park. We suspect the people who disliked the park are those most likely to take negative actions against the park. In terms of protecting biodiversity, the activity of the mobile clinic was coincident with the communities' perceptions that encroachment into the park was declining; however, the number of incidences of encroachment recorded by the park rangers actually increased during this time, particularly the setting of snares. This increase in encroachment corresponded with UWA's increased frequency of patrols.
The contradiction between local communities reporting that encroachment was decreasing and UWA documenting that it was increasing may be interpreted in a number of ways:
1) It is possible that the local people do appreciate the service, and thus have answered in a calculated way to ensure the services continue by giving the answer they believe that UWA wants to hear -namely that poaching is declining as a result of the mobile clinic. We tried to minimise this possibility (see methods), but the possibility of this bias still exists. In general, people responding to survey questions that deal with sensitive questions or issues that affect the benefits they receive must be interpreted with care .
2) Alternatively, the increase in the number of hunting incidences documented by UWA rangers may indicate an improvement in the ranger's ability to detect snares -the most frequent evidence of hunting. However, there is no reason to think that rangers increased their efficiency in detecting snares, as there were no unusual changes in staff or increased training in snare detection.
3) It is likely that only a few individuals are engaged in snare hunting and the benefits that the mobile clinic provides may have not reached those individuals. Only men tend to enter the park to set snares, but only 28.8% of the people served by the mobile clinic were men, making this suggestion all the more likely.
4) The surveys reflect the opinions of the part of the community believed to be most concerned about the park issues -the women. Thus, it does not reflect the men who are entering the park to engage in prohibited activities; however, sampling the opinions of those engaged in prohibited behaviours is very difficult (Solomon 2007; Solomon et al. 2007 ). In terms of prohibited activities, including snares, pit traps, jaw traps, sightings of hunters, timber harvest, fuelwood collection, all are only conducted by men. Only fuelwood collection is typically carried out by women and children (fuelwood collection is likely under recorded because deadwood is collected and this leaves few signs). Thus, by not gathering the opinion of men, not only did we not consider the proportion of the population receiving fewer benefits from the mobile clinic (point 3), but we did not survey the segment of the population conducting the majority of the prohibited behaviours -setting snares.
5) Another possibility is that people may be appreciative, but not so much that they are willing to alter their behaviour. Possibly the tradition of bushmeat hunting is well established or the need for the bushmeat may be great (e.g., the need among the very poor to feed their family or the desire to send a child to school). It must be kept in mind that evaluating non-compliance of laws, such as those related to bushmeat hunting, is very difficult and requires a careful selection of methods (Solomon et al. 2015) .
These possible explanations raise a number of avenues for future research and point towards different management options. Future research should probe into whether people actually believe that encroachment is declining or if this is the answer they think they should give to maintain the services of the mobile clinic. It is clear that it would be very insightful to find out who is poaching and determine their characteristics: are these individuals in financial need and if so what is the need? What cultural group do they come from (Duffy et al. 2016; Knapp et al. 2017 )? Do they sell meat for financial gain or for family consumption (Damania et al. 2005) ? If this research proves that the men who are encroaching are poor, then it may be possible to target outreach and services to the poorest people. Currently many of the benefits the park provided to the local community target those most affected by crop raiding (e.g., establishing elephant trenches) or the middle class (e.g., school construction and school fee support).
In the future outreach could target men. Finally, protecting biodiversity could be enhanced by increasing the disincentive to encroach into the park. Our results suggest that providing what are perceived as tangible benefits may be an effective way to influence attitudes towards conservation. People appreciate direct individual benefits more than communal benefits and thus individual benefits are more likely to influence positive attitudes towards conservation (Ferraro and Kiss 2002; Mackenzie 2012a) . Within Uganda and many other countries, this is partly because the funds invested in communal projects do not meet the expectations of the beneficiaries, and communities often complain that the funds get squandered or misdirected to the benefit of a few (Mugisha and Jacobson 2004; Smith and Walpole 2005; MacKenzie 2012b) . Providing health benefits is a direct, tangible benefit to an individual or that individual's family. When one's life, or that of a loved one, is in danger, health care is viewed as critical (Fink et al. 2011; Goldberg et al. 2012) . However, unfortunately for communities surrounding remote national parks, health care is typically a 'luxury' that is simply not available (this sentiment was frequently stated during conversations with the local communities around Kibale and 'luxury' is the term most often used). The Millennium Assessment states that health care is a right of every individual (Sachs and McArthur 2005) . Thus, the unfortunate scarcity of health care can be turned into a win-win opportunity for conservation and neighbouring communities.
A very tangible advantage that the provision of health care offers over other conservation strategies, such as ecotourism and revenue sharing, is that mobile clinics provide conservation education and a means for the communities to repeatedly express their grievances and views to protected area managers. With the mobile clinic this can be done around the whole perimeter of the protected area (229 km), something that most site-based programmes, such as school programmes, cannot achieve (Mugisha and Jacobson 2004; Jacobson 2010) . Conservation education during mobile clinic visits offers regular contact between park and UWA staff and communities, and regular contact alone may enhance local support for conservation (Hulme 1997; Holmes 2003) . For example, when visiting communities, the community members expressed a strong desire to have their concerns heard by park managers, particularly with respect to crop raiding. Thus, a programme was developed to allow community members to state their concerns about animals leaving the park and express their thoughts on what needed to be done to rectify the problem of the 'park's animals'. This allowed communities that were angry with the park to feel more understood, appreciated, and sympathised with. It also allowed staff to more fully understand the local situation and develop appropriate measures to help the communities. For example, UWA developed a simple SMS phone messaging system that permitted community members to easily communicate elephant crop raiding and for UWA to respond more rapidly to such elephant raids (Sarkar et al. 2016) . By facilitating more effective communication and making community members feel more understood and appreciated, the mobile clinic may increase the communities' cooperation with conservation efforts, but this remains to be tested.
Overall, given the financial limitations of UWA and the health needs of the communities' neighbouring Uganda's national parks, mobile clinic programmes appear to be an effective way to benefit local communities, enhance park-community communication, and provide conservation education. Whether it will improve biodiversity conservation (our results suggest it does not) will need to be examined over a longer period, as education has time to have an impact and more people perceive benefits. Local perceptions of the programme could be improved by involving the community more in the services provided and other aspects of the decision-making process, enhancing financial transparency so the local community can understand why more services cannot be provided, and by facilitating a more festive atmosphere (Vidal-Garcia et al. 2016) , so more people attend the education sessions.
CONCLUSION: SYNTHESIS AND IMPLICATIONS
Our research demonstrated that a mobile clinic operating around Kibale National Park, Uganda was correlated with an increase in the proportion of the neighbouring community who 'liked' the park and a decrease in the number of people who 'disliked' the park. The activity of the mobile clinic was coincident with the community's perception that encroachment into the park was declining; however, the number of incidences of encroachment recorded by the park rangers actually increased. We outline a number of possible explanations for this contradiction, ranging from respondents giving answers they believe will maintain a service they appreciate, to the possibility that while the local community may appreciate the mobile clinic, this appreciation is not sufficient to make people alter their behaviour because of tradition or need (e.g., the need among the very poor to feed their family or send a child to school is very high). These possible explanations raise a number of avenues for future research and point towards different management options. For example, identifying who is poaching and their characteristics would provide valuable management insights ranging from increasing disincentives to programmes helping the very poor. Providing health benefits is a direct, tangible benefit to individuals (i.e., when one's life, or that of a loved one, is in danger, health care is critical) that promote positive attitudes towards parks. Our findings suggest that linking health to conservation promotes positive park-people interactions and that, given the financial limitations of many park services in the tropics and the health needs of neighbouring communities, this linkage warrants further application and careful investigation. However, since we did not find that as attitudes to the park increased encroachment decreased, caution should be used with applying this approach, and investigations of the health-conservation linkage over a longer period are needed, as education has time to have an impact and more people benefit.
